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20 (54) METHOD OF SCRAMBLING AND DESCRAMBLING USING FAST FOURIER 
TRANSFORM 



ABSTRACT 

25 Disclosed relates to a method of fast Fourier transform scrambling and 

descrambling that scales the amplitude of signal in the fast Fourier transform pursuant to a 
substitution table produced in a transmission part in real time and, then, scrambles the 
location of frequency component to modulate the location of frequency component as well 
as the amplitude of frequency component, differently from the conventional fast Fourier 

30 transform method that scrambles only the location of frequency component pursuant to a 
substitution table generated, thus reducing much more the residual intelligibility of the 
original signal and improving the safety of analog scrambler. 



REPRESENTATIVE DRAWING 

35 Fig. 2 
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SPECIFICATION 

Brief Description of the Drawings 

Fig. 1 is a conceptual diagram depicted for illustrating a conventional method of fast 
Fourier transform scrambling and descrambling; 

Fig. 2 is a conceptual diagram depicted for illustrating a method of fast Fourier 
transform scrambling and descrambling in accordance with the present invention; 

Fig. 3 is a conceptual diagram depicted for illustrating an amplitude scaling 
operation of a transmission part in detail; and 

Fig. 4 is a conceptual diagram depicted for illustrating an amplitude restoring 
operation of a reception part in detail. 

description of Major Elements in the above Figures> 

10 & 20: Scrambling process 

11 & 20: Descrambling process 

Detailed Description of the Invention 
Object of the Invention 
Description of the Related Art 

The present invention relates to a method of fast Fourier transform scrambling and 
descrambling and, more particularly, to a method of fast Fourier transform scrambling and 
descrambling that reduces the residual intelligibility of an original signal existing scrambled 
analog signals. 

A fast Fourier transform (hereinafter, referred to as FFT) scrambling is to conceal 
information implied in a random real signal when the signal is transmitted. 

The FFT scrambling method is one of the generally used analog scrambling 
methods. Such FFT scrambling method is applicable to an analog scrambler, which 
directly permutes an analog voice, for protecting an end-to-end voice communication in a 
public switched telephone network (PSTN) and the like. The FFT scrambling method can 
reduce the residual intelligibility much more than existing analog scrambling methods 
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when tapping the scrambled voice in a transmission channel. 

The method of scrambling a voice in the FFT scrambler executes a fast Fourier 
transform for an input voice signal, substitutes the locations of frequency components 
pursuant to a substitution table generated by a specific code algorithm in real time, then, 
5 carries out an inverse FFT (I FFT) to transmit the voice signal to a channel in the form of an 
analog signal. 

Hereinafter, the method of fast Fourier transform scrambling and descrambling in 
accordance with the conventional art will now be described with reference to the attached 
drawings. 

10 Fig. 1 is a conceptual diagram depicted for illustrating a conventional method of fast 

Fourier transform scrambling and descrambling. 

Referring to the figure, in a scrambling process 10 of a transmission part, a real 
signal (101), an analog signal, of time domain input to a transmission end is sampled by 
an appropriate sampling frequency based on the sampling theorem, thus being converted 

15 into a digital signal (1 02). 

Data generated as a result of an analog to digital (A/D) conversion is a discrete 
signal expressed in the unit of bit quantized when sampling. Such signal will be a sample 
data, i.e., a data unit to be processed digitally. The digital-converted data is converted 
into a frequency domain signal by executing an N-point FFT (103). The signal coefficient 

20 of frequency domain expressed by a complex number is subjected to a frequency 
substitution (104) and processed by an N-point inverse FFT (105). Thus, the signal 
becomes a real sequence signal of time domain, which is then digital-converted to be 
transmitted (107). 

A descrambling process (11) of a reception part receiving a scrambled signal from 
25 the transmission part through a channel (108) is as follows. 

The input analog signal is converted into a digital signal in the A/D converter (110) 
and subjected to the N-point FFT (111). Next, the FFT processed signal is processed 
with frequency inverse substitution by an inverse substitution algorithm (112) and the 
frequency inverse substituted signal is converted into a time domain signal through the N- 
30 point inverse FFT (113). The inverse FFT processed signal is converted ultimately into an 
analog signal in a digital to analog (D/A) converter and restored to an output signal to be 
output (115). 

However, if the residual intelligibility is reduced using such FFT scrambling method, 
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the information to be transmitted contains some residual intelligibilities of the original signal 
due to the analog signal p/operties. To reduce such residual intelligibility sufficiently, it is 
necessary to scramble a signal by executing the FFT of at least 1024-point. 

Moreover, in actual communications, it is necessary that an appropriate trade-off 
between the FFT point number and the real-time process due to the increase and delay of 
calculation quantity according to the increase of FFT pointers. 

Accordingly, the conventional FFT scrambling method has a problem in that the 
residual intelligibility of the original signal in the information to be protected is not 
sufficiently removed. 

Technical Object of the Invention 

Accordingly, an object of the present invention is to provide a method of fast Fourier 
transform scrambling and descrambling that scales the amplitude of signal in the fast 
Fourier transform pursuant to a substitution table produced in a transmission part in real 
time and, then, scrambles the location of frequency component to modulate the location of 
frequency component as well as the amplitude of frequency component, thus reducing 
much more the residual intelligibility of the original signal and improving the safety of 
analog scrambler. 

Composition and Effect of the Invention 

A fast Fourier transform scrambling method in accordance with the present 
invention comprises the steps of: inputting an analog signal; converting the input analog 
signal into a digital signal; executing a fast Fourier transform to transform the digital signal 
to a frequency domain signal; executing an amplitude scaling for changing an amplitude 
component of the frequency domain signal pursuant to a scaling table substituted using a 
substitution table produced form a substitution algorithm; substituting a location 
component of the frequency domain signal using the substitution table; executing an 
inverse fast Fourier transform to transform the frequency domain signal to a digital signal; 
and converting the digital signal to a scrambled analog signal to transmit. 

A fast Fourier transform descrambling method in accordance with the present 
invention comprises the steps of: receiving a scrambled analog signal; converting the input 
scrambled analog signal into a digital signal; executing a fast Fourier transform to 
transform the digital signal to a frequency domain signal; restoring a location component of 
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the frequency domain signal using a substitution table produced from a substitution 
algorithm; executing an amplitude scaling to restore an amplitude component of the 
frequency domain signal pursuant to a scaling table substituted using the substitution 
table; executing an inverse fast Fourier transform to transform the frequency domain signal 
5 to a digital signal; and converting the digital signal into a not-scrambled analog signal. 

A method of fast Fourier transform scrambling and descrambling in accordance with 
the present invention comprises the steps of: inputting an analog signal to a transmission 
part; converting the input analog signal into a digital signal; executing a fast Fourier 
transform to transform the digital signal to a frequency domain signal; executing an 

10 amplitude scaling for changing an amplitude component of the frequency domain signal 
pursuant to a scaling table substituted using a substitution table produced form a 
substitution algorithm; substituting a location component of the frequency domain signal 
using the substitution table; executing an inverse fast Fourier transform to transform the 
frequency domain signal to a digital signal; converting the digital signal to a scrambled 

15 analog signal; transmitting the scrambled analog signal from the transmission part to a 
reception part via a channel; receiving the scrambled analog signal in the reception part; 
converting the input scrambled analog signal into a digital signal; executing a fast Fourier 
transform to transform the digital signal to a frequency domain signal; restoring a location 
component of the frequency domain signal using a substitution table produced from a 

20 substitution algorithm; executing an amplitude scaling to restore an amplitude component 
of the frequency domain signal pursuant to a scaling table substituted using the 
substitution table; executing an inverse fast Fourier transform to transform the frequency 
domain signal to a digital signal; and converting the digital signal into a not-scrambled 
analog signal. 

25 Moreover, the transmission and reception parts use the same substitution table and 

the same scaling table. 

As described above, the present invention is directed to the method of fast Fourier 
transform scrambling and descrambling, in the process of FFT scrambling for an analog 
signal, which substitutes the scaling table previously provided using a substitution table 

30 (21 9) produced at every frames, before the transmission part substitutes the location of the 
frequency component, and scales the amplitude of frequency component by multiplying 
the amplitude of frequency component corresponding to the substituted scaling table, 
differently from the related art that handles only the location of frequency component 
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simply for the substitution, thus reducing the residual intelligibility of scrambled signal to be 
output ultimately. Subsequently, the reception part executes the process carried out by 
the transmission part conversely to restore the scaled frequency component. 

Next, a detail description of the present invention will be given with reference to the 
5 attached drawings. The present invention is not restricted to the following embodiments, 
and many variations are possible within the spirit and scope of the present invention. The 
embodiments of the present invention are provided in order to more completely explain the 
present invention to anyone skilled in the art. 

Fig. 2 is a conceptual diagram depicted for illustrating a method of fast Fourier 
10 transform scrambling and descrambling in accordance with the present invention. 

Referring to the figure, in a scrambling process 20 of a transmission part, a real 
signal (201), an analog signal, of time domain input to a transmission end is sampled by 
an appropriate sampling frequency based on the sampling theorem, thus being converted 
into a digital signal (202). 
15 Data generated as a result of an analog to digital (A/D) conversion is a discrete 

signal expressed in the unit of bit quantized when sampling. Such signal will be a sample 
data, i.e., a data unit to be processed digitally. The digital-converted data is converted 
into a frequency domain signal by executing an N-point FFT (203). 

Next, an amplitude scaling operation (204) is executed to multiply a scaling table 
20 (220), substituted using a substitution table (219) produced from a substitution algorithm, 
by a frequency component to be amplitude-modulated, thus generating a signal, of which 
the amplitude of the frequency component is modulated. 

Subsequently, the signal coefficient of frequency domain expressed by a complex 
number is subjected to a frequency substitution and, a location component of the 
25 frequency domain signal is substituted (205) according to the substitution table (219) and 
processed by an N-point inverse FFT (206). Thus, the signal becomes a real sequence 
signal of time domain, which is then analog-converted (207) to be transmitted (208). 

A descrambling process (21) of a reception part receiving (210) a scrambled signal 
from the transmission part through a channel (209) is as follows. 
30 The input analog signal is converted into a digital signal in the A/D converter (211) 

and subjected to the N-point FFT (212). Next, the FFT processed signal is processed 
with frequency inverse substitution by an inverse substitution algorithm (213) and 
amplitude of the changed frequency component (214) is restored using the same 

6 
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substitution table (222), produced from the substitution algorithm, as the transmission part. 
The amplitude restored signal is converted into a signal of time domain by the process of 
N-point inverse FFT. The inverse FFT processed signal is converted ultimately into an 
analog signal in a digital to analog converter and restored to an output signal to be output 

5 (217). 

Amplitude scaling operation of the transmission part and amplitude restoring 
operation of the reception part will now be described in detail with reference to Figs. 3 and 
4. 

Fig. 3 is a conceptual diagram depicted for illustrating the amplitude scaling 

10 operation of the transmission part in detail. 

Referring to Fig. 3, first, the transmission part executes an N-point FFT (301) for an 
input signal to generate a signal of frequency domains of f(0), f(2), f(n) (302). In view 
of the fact that the transmission band of a general cable network is 300 to 3,400, only one 
frequency component (303) contained in the transmission band is to be substituted. 

15 Next, a method of amplitude modulation is as follows. 

Ascaling table [s(p(0)), s(p(1)), s(p(l-1))] (307) generated by substituting the 

locations of the respective values composed of an amplitude scaling table [s(0), s(1) 

s(l-1)] previously produced (304) using a substitution table [p(0), p(1), p(l-1)] (306) 
made from a substitution algorithm (305) is multiplied by the one frequency component 

20 (303) to generate a signal [f(k)*s(p(0), f(k+l-1)*s(p(l-1)] (308), of which the amplitude of 
frequency component is modulated from an original signal. Then, a general FFT 
scrambler process is carried out for the amplitude modulated signal (308). 

Fig. 4 is a conceptual diagram depicted for illustrating the amplitude restoring 
operation of the reception part in detail. 

25 Referring to Fig. 4, the reception part divides the location restored signal (402) via a 

frequency inverse substitution process (401) by frequency components (402) 
corresponding to a scaling table (406) generated by substituting the same scaling table 
[s(p(0)), s(p(1)), s(p(l-1))] (403) as the transmission part using the same substitution 
table [p(0), p(1), p(l-1)] (405) as the transmission part, produced from a substitution 

30 algorithm (404), thus obtaining a signal [f(k)/s(p(0), f(k+l-1)/s(p(l-1)] (407) corresponding 
to the original signal, of which the amplitude of the changed frequency components are 
restored. 

Via the method of fast Fourier transform scrambling and descrambling method 
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described with reference to Figs. 2 to 4, it is possible to reduce the residual intelligibility of 
the original signal much more, thus protecting the information safely. 

Meanwhile, it is possible to protect the scaling method concretely from a third 
party's illegal tap by executing the substitution using the substitution table generated by a 
5 safe substitution algorithm, not using the amplitude scaling table simply. 

Moreover, it is possible to minimize the increase of calculation quantity by using the 
substitution table, at the same time, produced for substituting the frequency locations in 
the FFT scrambler, not generating the substitution table for substituting the amplitude 
scaling table using a separate substitution algorithm. 
10 As described in detail above, the present invention has been disclosed herein with 

reference to preferred embodiments; however, it will be understood by those of ordinary 
skill in the art that various changes in form and details may be made without departing 
from the spirit and scope of the present invention as set forth in the following claims. 



15 Effect of the Invention 

According to the present invention, it is possible to reduce much more the residual 
intelligibility of the original signal, contained in the scrambling signal, without additional 
increase of calculation quantity in the transmission part by scaling the amplitude of the 
frequency using the substitution table, generated in order to substitute the frequency 

20 locations, thus protecting the information safely. 



(57) SCOPE OF CLAIM 
Claim 1. 

A fast Fourier transform scrambling method comprising the steps of: 
25 inputting an analog signal; 

converting the input analog signal into a digital signal; 
executing a fast Fourier transform to transform the digital signal to a frequency 
domain signal; 

executing an amplitude scaling for changing an amplitude component of the 
30 frequency domain signal pursuant to a scaling table substituted using a substitution table 
produced form a substitution algorithm; 

substituting a location component of the frequency domain signal using the 
substitution table; 
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executing an inverse fast Fourier transform to transform the frequency domain 
signal to a digital signal; and 

converting the digital signal to a scrambled analog signal to transmit. 

Claim 2. 

The fast Fourier transform scrambling method as recited in claim 1 , 

wherein the substitution table and the scaling table are the same as those used 

when restoring the location component and the amplitude component of the frequency 

domain signal in the reception part. 

Claim 3 

A fast Fourier transform descrambling method comprising the steps of: 
receiving a scrambled analog signal; 

converting the input scrambled analog signal into a digital signal; 
executing a fast Fourier transform to transform the digital signal to a frequency 
domain signal; 

restoring a location component of the frequency domain signal using a substitution 
table produced from a substitution algorithm; 

executing an amplitude scaling to restore an amplitude component of the frequency 
domain signal pursuant to a scaling table substituted using the substitution table; 

executing an inverse fast Fourier transform to transform the frequency domain 
signal to a digital signal; and 

converting the digital signal into a not-scrambled analog signal. 

Claim 4 

The fast Fourier transform descrambling method as recited in claim 3, 
wherein the substitution table and the scaling table are the same as those used 

when restoring the location component and the amplitude component of the frequency 

domain signal in the reception part. 

Claim 5 

A method of fast Fourier transform scrambling and descrambling comprising the 
steps of: 
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inputting an analog signal to a transmission part; 
converting the input analog signal into a digital signal; 

executing a fast Fourier transform to transform the digital signal to a frequency 
domain signal; 

executing an amplitude scaling for changing an amplitude component of the 
frequency domain signal pursuant to a scaling table substituted using a substitution table 
produced form a substitution algorithm; 

substituting a location component of the frequency domain signal using the 
substitution table; 

executing an inverse fast Fourier transform to transform the frequency domain 
signal to a digital signal; 

converting the digital signal to a scrambled analog signal; 

transmitting the scrambled analog signal from the transmission part to a reception 
part via a channel; 

receiving the scrambled analog signal in the reception part; 

converting the input scrambled analog signal into a digital signal; 

executing a fast Fourier transform to transform the digital signal to a frequency 
domain signal; 

restoring a location component of the frequency domain signal using a substitution 
table produced from a substitution algorithm; 

executing an amplitude scaling to restore an amplitude component of the frequency 
domain signal pursuant to a scaling table substituted using the substitution table; 

executing an inverse fast Fourier transform to transform the frequency domain 
signal to a digital signal; and 

converting the digital signal into a not-scrambled analog signal. 

Claim 6 

The method of fast Fourier transform scrambling and descrambling as recited in 
claim 5, 

wherein the transmission and reception parts use the same scaling table and reuse 
the substituting table, used for substituting the location, in the scaling table substitution. 
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44fe 44S(219)» 4444 44i 41:44 SI- 44 444 4 ^1444 444 444 44i 44 

4 44 444 444 444 ^3l444fe 444 %^>^S4 ^44AS #44fe 44 4^4 44 4«fl£^ 
4^44^4 4fe 444. a^n, ^Ai«-a<>iiAi fe ^Ai«^o,)Ai ^ai*v ^cfls ^^44 ^31 434 44 
4 444 44431 44. 



44, ^44 £44 42:44 4 444 44i» a.4 4 444 4444s 1&4-. 
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E 2fe 4 4^ S^r 44 i3^t^ ^ t]^3-^m 4^4 4<344 51^1 4 iif-5144. 

£ 21- 4^44, 4*1 ^4¥<>114^ i£L^4^ 4*j(20)4 WSil ^4 44^44 ^^^IK^Sa 4s 
)fe(201), »1H ?444 444 £44 ¥4¥E £4434 cq^m 4:£S 4444(202). 444 

n/c] 4 4 (Analog/Digital; A/D) 444 44E W *M3fe W84. 4444^r 4E H7l 4^E JL 

43^ 44(Discrete) 43L 44, ol Alsi7l- 444 4# 31 4 ^ ^, cl^l^S. ^Bl^lfe 3144 437} ^4. FFT 4 
2l7H^fe ^HS 444 31441 H7l7> N4 4^ 43^S 4jM N-Point FFT 444 ¥*344 ¥4¥ 44 
4 4^S 4444(203). 

4¥, 44 4s4¥(218)°-il¥4 ^4 44£(219)» 4444 4443^4 i^l^U £(220)1 44 314 
4 ^44 44^*1 4 4:M4 ^sfr q&sn &%o] b^e! ^1J1» -S^SRr 44 44-fr 44 

(204)44. 

444 £44^¥4¥ <83<s] Aijr ^l^fe§>q-^ 44 3144 5)^, *!4£(2l9)oil 44¥4¥ 44 4 

US] 34 ^44 ^(205), 44 N-Point 4FFT 4444(206). 44 44 4xfe 44 444 4¥ 44^ 

4317>£]4, °m 44 4y-Sn 4444(207) ^4(208)44. 

*H£(209)£ *44^¥4 ^3^^^ 4^1 ¥4(210)44 ¥444 4=^3^4^ 4^(21)£ 444 

m. 

4^Sl <geflS 4 §14 4J¥r A/D ^€-7HW 444 4:H3. 444^(211), N-Point FFT 4444(212). 4¥\ 
FFT 444 4^ <*;*14 <a-Jiel#oll <i|44 ¥4¥ 4 444 -31(213), 347} 444 4 ill 314^-5. ¥4444 
444^7^ £(220)1- 44 ^Jiel§(221)^ ^4 ¥4444 ^44 44£(222)4 4444 4*14 ¥ 
4¥ ^44 444 44(214)44- 4^s] a] J:^ N-Point 4FFT 44°11 4*1) 44 444 4JlS 444 

4(215). 4FFT 444 4sfe D/A 44444 0.3. 4433 ^Jis 4444(216), 4ss 444 ¥ 
#34/11 44(217). 

5L 2o)l 4 4^44 44 ^t|]4*8 ^-44 ^r4^^ 4# 44 4¥4 4^1*1-711 4^44 4^-4 44. 

i 3^ E 2£l £4^ 44 ^?H4^ ^4* iL4 441*141 4^471 fl«fl £^]t 41 ¥ *|e1 s«-E°14. 

E 3^: 4^44, 471 ^44^1 4 n B B^1^44 4£« N-point FFT(301)1 ^^4^M| f(0), f(l 

), . , f(n)sl ^Hr ^^i^i^ 4s(302)l ^^44. ^el^, ^434 444^ 4* tfl^oi 300 44 3400 4 ^ 
* .313)4-4 4# tn^dfl i#E]^ 1/11(303)4* 44 ^4^5. 44. 

4^ ^4 4^4 4^4 4^44, 44°fl ^9^4 44 i?114^ S{s(0), s(l) s(l-l)}l 44(304)4fe 4 4 

1-si ^^11 ^14 ^jib1#(305)o.s^-e1 ^44 44£{p(0), p(l) p(i-l)}(306)l- 4444 4444 ^^4 

^?U^U £{s( P (0)), s( P (D) s( P (l-l))}(307)l 44 tfl44 ^4^ ^4 l/fl(303)4 44^s^ 4 4^ 

oil4 ^4^r ^4s] 444 4a4 4^{f(k)*s( P (0)) f(k+l-l)*s(p(l-l))}7> ^4(308)44. 444 4 

2« 45:(308)* cfl4^-s 9J444 FFT ia^fe) 4^4 444711 44. 

E4r£2i] ^444 44 44 ^44 ^4 4^147)1 4^471 %n £44 ^14 44 Jl-§-je44. 

51 41 4244, ^r444i4fe 47] ^44 44 ^ 44 4^(401)4 *\%*\ %*\7} 444 45:(402)» tfltfo. 
*444 4<a4 ^7114^ a{s(0), s(l), ... , s(l-l)}(403)l 44 4^4w(404) as ^4 *444^ 4"S4 

44it{p(0), p(i) P (i-1)}(405)# 4444 44 4444 4^4 ^?114^ £(406)1 ^4^1^ ^44 ^4(4 

02)oil 4¥4#as^ 4^4 ¥44 44^ 444 444 4 4^°n 444^ {f(k)/s(p(0)), f(k+l-l)/s( P (i-l) 
)}(407)« 9i£4 ^slTfl 44. 

E2^U 41 4244 4^4 44°11 44 +3.%m ^ c]^H^4^ 4^4 #4 44s°ii cfl^ 44 4 
4 £4 iL4 c] 7j-iAi^ 3 jit- OJ44711 Mt ¥ 44. 

44, ^4 ^7114^ SI 4^*1 444*1 $3L o>44 44 4^4#^ ^844 44£# 4444 444^s«l 
7fl 344 4^ e^as4e! 4444 i7il<a^ <$^ A ] ^.3:44. 

S4, ^4 ^Tfloj^ it ^1444 44 44£* ^14 0^^^ a <S444 FFT ia^44 

oll4 ¥44 ^141 4444 ^44 444fe 44£# 4^11 444^4 444 ^7>i ^^44 ¥ 5A4. 



SDWmm 42003-0083102 



4^4 m 

44, 4 4^4 444 44* 444fe31 4444 444 *344fe 44fiS 4444 4444 
<£*8V<L3.^, 444444 t££l 444 *7}&4 nl ^ Al^ofl 44x4 cfl^V 44 ojgflsi-I- iL4 4 

44 ^iL* 4444 £LJ:4 4 514. 



(57) 844 44 
1. 

o}4S^l 4X7} <y44fe 44; 

44 o^sn <gsj 4x4 444 ai^s £44fe 44; 

ji4 444 444 4*344 44 44! 4x# 444 44 4xs. 444fe 431; 

44 4ji44-°s44 ^3 44fi4 4444 444P<m ^4<a^ Si 44 44 444 44 4x4 44 4 
44 £44^4 44 ±n^& 4*34fe 431; 

44 44fi4 4444 44 444 44 ills] 44444 444fe 431; 

4 ji4 444 ^-g- 4*344 44 444 44 4x* 444 444fe 431; g 

44 444 4x4 444 4x3 4444 444fe 43)1- fi444 4444fe 44 44-^3 4fe ja 

4 444 ^3,^^ 44. 

2. 

A l 44 444, 47l 44fi ^ 44 ^4°^ fife 44444 44 44 43:4 44 41*1 ^4 S 44 
44 444 444 ^ 444fe 334 444 334 44^-3 4fe -24 444 44 ^a^tlj 44 

3. 

444 443n 4x7} 444fe 431; 

4-71 444 <>Wsa 44 4x1 444 4x3 444fe 431; 

314 444 444 4*344 47) 34! 4x4 444 44 A JI£ 444fe 431; 

44 4-244A3-44 ^344 44£1 4444 44 444 44 4x4 44444 444fe 431; 

44 44fil 4444 444344 fi4 44 44 444 44 4x4 44 444 444^4 ?!4 ^ 

^l^M^sfe 4711; 

4 3i4 444 444 4*344 44 444 44 4x1 444 4x3 4444 431; 95 

Aj-7i 4^4 4444 &4 443n 4^s 4444 4311- £444 4444fe 334 4^8 as 4fe ^4 
444 44 4^3^4^ 4^. 

4 3 44 %144, 44 44S ^ 44 fife 444i4 44 444 ^4 4x4 44 44 ^4 ^ 44 

44 444 4S4 i 444 44 444 334 4^-°-3. 4fe 314 444 44 4^a^4^ 4^. 

5. 

444^ 44sn 4x71- <a44fe 431; 

44 44^^- ^4 4x4 444 4xs 444fe 44; 

Ji4 444 444 4*344 44 441 4x4 444 44 4xs 44 4fe 44; 
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*1* a iJL^±s.^ ^€ ^]«rl£» <WM m m ^7} <^ 41^ 41^ $ 

-S-71 cj^ll alS)-^ 6}^-S^z ^lss ^SRr ^1 

# 7 j tij^Ha o>^szi 41^7} SJ^slfe ^1; 

4M Hl3)-€ ^ 41 Jl* ^11 41Jl3L ^1; 

joi^ aj-71 ui^ii <g« S^Kr <2-31; 

& 5L4f ^o]} £^g- J$ 7 ] ^ 3*1! 4lXS £ ^1; ^ 

^■71 3*1! AlJil- ol-^Sn 41 SIS €«:*Kr £«-*Rr 3* ^4) *Hr -2^r ^HHl 

^T 1 * 6. 
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